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Introduction
Currently the economic world is suffering the consequences from the credit crisis which hit the financial system in 2008. Most commentators contribute the occurrence of this crisis, amongst others, to the application of overaggressive credit policies and poor financial risk management (e.g. Diamond and Rajan, 2009; Lim, 2008) . Despite the fact that those mistakes made at the financial institutions that instigated the current crisis, no thorough regulatory actions have been taken by the national and international standard setters until this point in time. The situation was completely different at the beginning of this century when the world was shocked by the high-profile accounting scandals. The U.S. Government reacted unprecedentedly fast with a legislation aimed to improve accounting and auditing for U.S. listed firms, better known as the Sarbanes-Oxley Act (hereafter referred to as SOX or the Act). Countries in Europe reacted in the same way with similar legislations aimed at improving corporate governance and financial reporting.
mentioning the negative consequences of SOX than to measure some of the benefits.
The aim of our work here is to examine the impact the Act had on the quality of financial statement reporting. In order to achieve this we investigate a longer post-SOX period than what the previous literature has done on specific metrics involving conservatism and value relevance measures. For a better tuning of our examination we also make a distinction between technology and non-technology firms.
In this light our paper proceeds as follows: In the next section we briefly discuss the Act, related measures of accounting quality in financial statement analysis, prior studies conducted on SOX and we introduce our rationale on the differences between technology and non-technology firms. We then present our hypotheses, methodology, methods, and our research findings. Our work ends with our conclusions and limitations that we see in our examination.
Related Literature

The Sarbanes-Oxley Act
On July 30, 2002 Congress passed the Sarbanes-Oxley Act, mainly as a reaction to the high-profile corporate accounting scandals of, among others, Enron, Ahold and WorldCom. Its primary purpose was to fix and enhance the quality of governance and financial statement information of U.S. listed firms (Coates, 2007) . This implicit aim was derived from the fact that unqualified financial statements are the primary output of audits and that increased liability risk should ideally lead to more carefulness from executives (Black et al., 2006; Kinney et al., 2004) .
Sections 302 and 404 have received the most attention of all the SOX provisions. Section 302 deals with corporate responsibility for financial reports. In practice this means that both the CEO and CFO of a public firm must take responsibility for the content of the financial report and sign for this (U.S. House of Representatives, 2002) .
Section 404 deals with the assessment of internal controls by management. Management is obliged to take responsibility for the establishment and maintenance of internal controls and it must assess the effectives of the internal control structure and the procedures for financial reporting. Section 404 also obliges the auditor to assess whether the assertions made by management are fair or not (U.S. House of Representatives, 2002).
Measures of Accounting Quality
Despite the fact that accounting quality is a concept to which many research papers refer, there is no uniform definition of what accounting quality exactly comprises. Barth et al. (2008) define accounting quality as the ability of accounting measures to reflect the economic position and performance of a firm. With this definition the focus is primarily on the relevance of the information provided. Other definitions of accounting quality focus more on the reliability of financial information; according to this definition higher quality accounting information should benefit investors and other stakeholders by protecting them against opportunistic behavior of management (Penman and Zhang, 2002; Watts, 2003) .
This dichotomy between the different accounting quality definitions reveals one of the inherent problems which exist with the reporting of financial information, namely the trade-off between relevance and reliability. This trade-off is also present when it comes to the measurement of accounting quality since some measures focus more on relevance whether others focus more on reliability. While these concepts do sound contradictory this does not automatically mean that an increase in relevance cannot coincide with an increase in reliability. The definition provided above states that accounting quality applies to both the economic position and performance of a firm. Thus accounting quality affects both the balance sheet and the income statement. So it could very well be possible that an increase in the relevance of balance sheet information comes together with an increase in the reliability of income statement information. Therefore an increase in both relevance and reliability is possible thus providing a basis for including multiple measures in this paper.
Since accounting quality is not something which can be observed directly out of the financials, proxies will have to be developed. Previous research has identified several different metrics of accounting quality with the most applied measures being earnings management, conservatism and value relevance (e.g. Barth et al., 2008; Lang et al., 2003) .
Value relevance is the metric most in line with the definition of accounting quality provided by Barth et al. (2008) . There are several interpretations of what value relevance exactly comprises, however all interpretations are based on an association between accounting information and stock market values (Francis and Schipper, 1999) . Francis and Schipper (1999) define value relevance as the ability of financial statement information to capture or summarize information that influences share prices. One serious problem of measuring value relevance is that this metric relies on market information. Thus if the market is highly inefficient a value relevance assessment could result in the conclusion that accounting quality is low while this is not the case. Therefore an implicit assumption for this measure to be valuable is that markets are to a certain extent efficient. One way to deal with the shortcomings of a specific quality metric is to use multiple measures for accounting quality.
Probably the most frequently applied metric on accounting quality is measuring the degree of earnings management present in the financial statements. Earnings management is a negative form of accounting quality and can be summarized as the ability of management to use judgment in financial reporting to either mislead some stakeholders or to influence contractual outcomes at their own benefits (Healy and Wahlen, 1999) . Because managers do not disclose their personal intentions for a certain accounting choice in the financial statements, earnings management cannot be observed directly out of these financial statements either. Therefore proxies have to be developed.
A third metric on accounting quality which is also frequently applied deals with the timeliness of earnings and especially the asymmetric timeliness of earnings. Asymmetric timeliness (also called conditional conservatism) can be described as a tendency for managers and auditors to require a higher degree of certainty for recognizing good news than bad news in the financial statements (Basu, 1997) . Thus conservatism is in fact the practical implementation of the prudence principle described in U.S. GAAP. It is important to distinguish between normal conservatism and conditional conservatism. Whereas conservatism can be explained as the tendency of managers being more prudent in reporting certain events in general, conditional conservatism measures the incremental prudency of managers to report 'good news'. The terms conservatism and conditional conservatism are used interchangeably in this research, only when necessary a separate explanation is given. The reason conservatism is interpreted as providing higher quality earnings is because it benefits the firms' financial statements users (Watts, 2003) . Watts (2003) provides several explanations for why users might benefit from conservatism. First of all conservatism can be helpful in addressing the moral hazard problem caused by the information asymmetry faced by interested parties to the firm. Besides it can decrease litigation costs, delay tax expenses and it can benefit standard setters by decreasing their regulatory costs.
The outline regarding the different measures for accounting quality reveals that those measures capture different aspects of accounting quality. While the value relevance measure is of course more concerned with the relevance of financial statement information, the conservatism measure is more concerned with the reliability of this information. The management of earnings can have an impact on both the relevance and reliability of financial statement information. Despite the fact that these measures focus on different aspects of accounting quality they are all included in our analysis since relevance and reliability are both aspects of accounting quality and they are not mutually exclusive, as outlined above.
Prior research regarding the impact of SOX Act
Prior research has already investigated the impact of the SOX Act on accounting quality. These papers can be divided in two general categories. The first category has examined whether investors expect the implementation of the SOX Act to be beneficial in terms of providing better accounting information (e.g. Goncharov et al., 2006; Li et al., 2008; Zhang, 2007) . The second category of papers has examined whether the SOX Act has had a real perceived impact on financial statement information (e.g. Cohen et al., 2005; Lobo and Zhou, 2006) . Regarding the first category the evidence is mixed. While some papers find an abnormal positive market return associated with the enactment of SOX and comparable governance codes (Goncharov et al., 2006; Li et al., 2008) , another paper finds contradictory evidence (Zhang, 2007) . Lobo and Zhou (2006) examined whether the enactment of SOX had an influence on the degree of conservatism in financial reporting. They compare conservatism in the pre-and post-SOX period by using both the degree of discretionary accruals and the Basu (1997) method to measure conservatism, although, most other studies use discretionary accruals as a measure for earnings management. They interpret lower discretionary accruals as evidence for more conservatism; however they lack a solid justification for this assumption. Despite the doubts regarding this second proxy, both proxies show a significant increase in conservatism shortly after SOX became effective. One important remark which should be made is that this work has a fairly short post-SOX period which ends in 2003. So this paper provides initial evidence for an increase in conservatism and thus an increase in accounting quality after SOX. Cohen et al. (2005) also examined accounting information pre-and post-SOX. Instead of conservatism they examine the effect of SOX on the propensity of firms to manage earnings. They use three measures of discretionary accruals, three ratios which capture some aspect of earnings management and the frequency of special items reported. Based on these measures they calculate an earnings management score for each of the 2,078 companies of their sample over the period [1987] [1988] [1989] [1990] [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] , in order to make a distinction between the period in which the major scandals occurred and the period preceding this period. Their findings convincingly show that there has been a rapid increase in earnings management which peaked during the period of the accounting scandals. However, after the passage of SOX the degree of earnings management declined abruptly and significantly. This again provides evidence for a positive influence of SOX on accounting quality, though it is only initial evidence (again) due to the short post-SOX sample length.
Other papers have also investigated whether the market expected SOX to have a positive influence on firms and their reporting of financial information. This is done under the assumption that stock markets are efficient, reflecting all the available information in a timely manner (Zhang, 2007; Aggelopoulos et al., 2008) . Market efficiency implies that when investors expect SOX to be beneficial and thus value increasing there should be positive abnormal returns related to specific important SOX related events. An example of such an event is for instance the day on which Congress passed the SOX Act. One of the first papers which have examined the relation between those events and the stock market reaction is by Li et al. (2008) . They calculate the abnormal returns associated with eight different SOX events for a total sample of 850 U.S. firms. Not all event days show a significant positive return but the average positive return over all the event days is 12,5% (Li et al., 2008) . These results are consistent with investors anticipating SOX to have a net positive impact.
Not all studies come to the same conclusion. Zhang (2007) conducts a study comparable to the one of Li et al. (2008) , using the same and additional events, and he reports contradictory findings. Overall Zhang (2007) finds a negative abnormal return associated with the identified SOX events. Zhang (2007) devotes an appendix to the explanation of why the findings of his study differ from the ones of Li et al. (2008) . He attributes this effect primarily to the use of different event windows and the inclusion of additional events. Because none of the approaches leads to really convincing results it could be argued that the evidence with respect to the expectations of investors about the influences of SOX is mixed.
However, research conducted by Goncharov et al. (2006) provides additional indirect evidence for the assertion that stock markets value the enactment of a corporate governance code. Instead of SOX, Goncharov et al. (2006) examine the market reaction to the declared degree of compliance with the German Corporate Governance Code (GCGC) for a sample of large listed firms in Germany. In contrast to SOX, GCGC does not require full compliance to all provision. Firms are free to choose their degree of compliance which makes it possible to investigate whether the stock market values a higher degree of compliance to the governance code. Their findings confirm that the degree of compliance is positively associated with the value relevance of accounting information, thus they provide evidence for the expectation that the enactment of a corporate governance code is valued by investors. In relation to SOX this implies that it would be expected that the stock market will value SOX compliance because of an expected increase in the relevance and reliability of accounting information (Goncharov et al., 2006) .
Despite the positive intentions of the Act it has received a great deal of critique. Those critiques mainly focus on the high compliance-costs associated with SOX (e.g. Ball, 2009; Ribstein, 2005) . In a response to these critiques Engel et al. (2007) have empirically assessed whether the enactment of SOX has encouraged firms to delist from the stock exchange in an attempt to avoid SOX compliance. This tendency to 'go-private' can come with high social costs (Ribstein, 2005) . First of all firms can benefit from being publicly listed because this leads to the potential of raising more funds. Besides, investors benefit from the opportunity to diversify their investment risk. Secondly, with firms going private a lot of information is lost for the market which is caused by lower level of required disclosure transparency. Thirdly, public ownership leads to positive social externalities which may be lost if firms go private. Engel et al. (2007) show that for the period 1998-2005 the frequency of going-private transactions has increased after the passage of SOX. In the 34 months preceding SOX 159 firms went private while in the 33 months after SOX a total of 243 firms went private. Although this difference is significant it is questionable whether it has got economic substance because the absolute value of going-private cases represents still a small portion of all U.S. listed firms. However, the findings can be interpreted as evidence for one of the downsides of SOX, namely the high compliance-costs.
Differences between Tech and Non-tech Firms
Existing research has already examined differences in accounting quality between different settings extensively. For example, Ball et al. (2000) investigate whether there is a difference in conservatism between different institutional settings and Leuz et al. (2003) investigate whether the degree of earnings management differs with international differences in investor protection. Minor investigation is undertaken regarding the difference in accounting quality between technology and non-technology based firms.
One of the few studies dealt with this issue (Kwon et al., 2006) showed that high-tech firms have a higher degree of accounting conservatism in their earnings figures than low-tech firms. One possible explanation for this difference is that accounting standards mandate high-tech firms to apply more conservative standards. Besides, the higher volatility of high-tech stocks makes these firms more vulnerable to shareholder litigation. High-tech firms also attract more attention from analysts because of their high growth potential, thus they may become incentivized to report more prudently (Kwon et al., 2006) . While the reporting requirements for technology based firms are substantially different from non-technology ones, they may also differ on other measures of accounting quality (Aboody and Lev, 1998; Kallapur and Kwan, 2004) . Therefore a separate investigation of technology based firms has the potential to reveal interesting information.
The distinction between tech and non-tech firms may also be valuable because the period of investigation is heavily influenced by the dot-com bubble in the late 1990's. This pattern was mostly experienced by firms in the technology sector. Especially the value relevance measure is influenced by the dot-com bubble since the main characteristic of the phenomenon was the extreme increase in share prices; one of the main inputs in the value relevance test (Goldfarb et al., 2006) .
Hypotheses Development and Methods
Aim and Research Hypotheses of the study
Prior research has already shown that conservatism has increased after SOX and that the degree of earnings management has declined (Cohen et al., 2005; Lobo and Zhou, 2006) . However, both studies only provide very early evidence on these consequences because of their short post-SOX periods (of only one year-data). Thus, it is interesting to investigate whether the influence of SOX on accounting quality has been sustainable or whether it was just a short-term effect. Besides, no prior research has paid attention to the influence of SOX on a third measure of accounting quality, namely the value relevance of accounting information.
Prior research has already shown that technology firms are, ceteris paribus, more conservative than non-tech firms (Kwon et al., 2006 ). Yet less is known about the difference in earnings management and value relevance between these types of firms. The fact that both types of firms are confronted with the heavy legislation of the Act also creates the possibility to investigate whether these types of firms react differently on those requirements.
All these considerations together lead to the following main research questions:
"Has the implementation of the Sarbanes-Oxley Act improved accounting quality? To what extent has any potential increase been sustainable? Where have these effects been different for technology firms compared to non-technology firms?"
One of the primary intentions of the regulators to implement the SOX requirements was to enhance the quality of financial statements for public listed firms. Therefore, higher accounting quality is expected after the enactment of SOX. This expectation is further strengthened by the findings reported in the literature section, especially those of Lobo and Zhou (2006) and Cohen et al. (2005) . Thus, our first research hypothesis is:
H1: Accounting quality has improved in the post-SOX period compared to the pre-SOX period.
To operationalize this first hypothesis it is necessary to have some metrics on accounting quality. In this paper our focus will be on three measures of accounting quality that are the most frequently applied in previous studies concerning quality of accounting information; namely earnings management, conservatism and value relevance (e.g. Barth et al., 2008; Lang et al., 2003) . This rationale results in the following sub-hypotheses:
H1a: The degree of earnings management has declined in the post-SOX period compared to the pre-SOX period.
H1b: Earnings are more conservative in the post-SOX period compared to the pre-SOX period.
H1c: Earnings and book values are more value relevant in the post-SOX period compared to the pre-SOX period.
With respect to the persistency of this hypothesized improvement in accounting quality no supporting evidence is available. However, because the requirements of the Act have not changed substantially over time and because firms may have become more experienced with the application of SOX, it is also expected that the effects of SOX are sustainable after the first year. It could even be that the increase in accounting quality has grown after the first year because of the experience effects. This leads to our second hypothesis:
H 2: The improvement in accounting quality is persistent over the post-SOX period.
Whether SOX has a differential influence on high-technology firms compared to low-technology firms is uncertain. There is no theory available to support any claim regarding a differential influence on these types of firms. Therefore the third hypothesis is formulated as a null hypothesis. In conjunction with this third hypothesis the cross-sectional difference in accounting quality will also be examined.
Evidence found by Kwon et al. (2006) reveals that technology based firms are more conservative compared to non-technology firms, thus providing evidence for higher accounting quality. However, with respect to the other quality measures no prior evidence is available; therefore the hypothesis regarding this question is also formulated www.ccsenet.org/ijef 
Methodology and Data Collection
Methodology
In order to test our research hypotheses we use different models for each of the accounting quality metrics employed in our study.
Earnings Management
There are two general ways to measuring earnings management; with discretionary accrual models or models based on the distribution of earnings. We made a choice on a discretionary accrual model since metrics based on earning distributions are surrounded by ambiguity (see McNihols, 2000) . Discretionary accrual models are also not free from errors but to a lesser degree. Besides most prior research regarding earnings management have used discretionary accrual models to measure earnings management. Therefore comparability increases with the application of a discretionary accrual model.
Multiple discretionary accrual models are used in the existing literature. The modified Jones-model is by far the most applied model in those studies. Dechow et al. (1995) have demonstrated that this model exhibits the most power in detecting earnings management when applied to four different samples. Although Kotari et al. (2005) have developed an even further modified version of the Jones-model the original modified version will be used for this research since the Kothari et al. (2005) model is not applied yet in any well-known papers on earnings management and it could potentially make the interpretation of our results problematic.
The primary purpose of the modified Jones-model is to measure the discretionary accruals for a firm i in year t. This measure is then a proxy for the degree of earnings management because managers have been able to exercise discretion over this amount. For the measurement of discretionary accrual the total accruals have to be calculated first. This is done according to the following model (Dechow et al, 1995) :
Where, for firm i and year t: TA = total accruals; ∆CA = change in current assets; ∆CL = change in current liabilities; ∆Cash = change in cash and cash equivalents; ∆STD = change in debt included in current liabilitie; DEP = depreciation and amortization expense; A = total assets After the total accruals are calculated this amount should be decomposed in a discretionary and a non-discretionary part:
Where, for firm i and year t: NDA = non-discretionary accruals; DA = discretionary accruals
Here is where the modified version of the Jones-model actually comes into the calculation. The special feature of this modified version is namely the way in which the non-discretionary accruals are calculated:
Where, for firm i and year t: ∆REV = change in revenues scaled by lagged total assets; ∆REC = change in net receivables scaled by lagged total assets; PPE = gross property, plant and equipment scaled by lagged total assets.
If (3) is fit into (2) the following formula is obtained:
This is equal to the following regression equation:
Where, for firm i and year t: E = unstandardized residual Thus, this unstandarized residual serves as the proxy for the amount of discretionary accruals. The mean of the unstandarized residuals is of course zero. However, for the purpose of this research the direction of earnings management is not important; rather the degree of earnings management is the variable of interest. Therefore the absolute value of all the residuals should be taken as the proxy for earnings management. After this is done, the degree of earnings management can be obtained by calculating the mean of the absolute residuals. By comparing these amounts before and after SOX it can be examined whether there has been a change in the degree of earnings management.
Conservatism
The Basu (1997) model is the leading model when it comes to the measurement of conservatism. This model measures the asymmetric timeliness of earnings as a proxy for conservatism. Research by Ryan (2006) has revealed that measuring asymmetric timeliness is still the best way for identifying conditional conservatism therefore this model will also be applied for the purpose of this research.
Basu (1997) applies a reverse regression, where annual earnings are regressed on current annual returns, because this leads to better-specified test statistics (Beaver et al. 1980) . This results in the following model:
Where, for firm i and year t; X = annual earnings per share; P = price per share; R = annual stock return; DR = 1 if R < 0, and 0 otherwise; υ = error term.
DR represents the dummy variable which is 1 in the case of a negative return for the year. Therefore β1 measures the difference in sensitivity of earnings to negative returns additionally to positive returns. However, with this model it is not possible to make a comparison between the pre-SOX and post-SOX period. Therefore additional dummies must be added to this model to be able to measure whether there is a difference in conservatism between the two periods. Lobo and Zhou (2006) have adjusted the original Basu (1997) model to take this into account:
Where, for firm i and year t: CERTI = 1 in the post-SOX period, and 0 otherwise
In this model β 0 measures how quickly good news is incorporated in earnings in the pre-SOX period. The corresponding measure for the post-SOX period is β 0 + γ 2 . Therefore, γ 2 measures the difference in the timeliness of good news between the two periods. Because managers are expected to be more prudent in the post-SOX period, the expected coefficient for γ 2 is less than 0. The coefficient of β 1 measures the degree of conditional conservatism in the pre-SOX period and thus β 1 + γ 3 is the corresponding measure in the post-SOX period. Therefore, the change in the degree of conditional conservatism between the two periods is captured by γ 3 . Based on the hypothesis that managers will become more conservative after SOX because of the increased fear for legal liability the expected coefficient for γ 3 is greater than 0.
Value Relevance
All value relevance studies are based on an assessment between market values and book values. With this type of regressions the main variable of interest is the explanatory power of the model (adjusted R²); a higher adjusted R² indicates a higher information content of book values (Francis and Schipper, 1999) . However, the coefficients on the independent variables could also reveal interesting information regarding the relationship between the dependent and independent variables.
The Ohlson (1995) model is the most popular model for measuring value relevance. This model is especially applicable when value relevance is examined over multiple periods because it allows for inter-period comparison. This model regresses book values on market values. Subsequently the explanatory power of this regression can be used as a proxy for value relevance. This is done on a per share basis to scale for firm size effects:
Where, for firm i in year t: P = price per share; BVE = book value of equity per share; EARN = earnings per share; υ = error term.
In this model the coefficient on α 1 describes the relation between the book value of equity and the market value of the firm and α 2 describes the relation between the earnings of a firm and its market value. However the combined value relevance of book values is best summarized by the explanatory power of the model, therefore this is the primary figure of interest. After these figures are obtained for both the pre-and post-SOX period a comparison can be made between these periods. In this way it can be examined whether there has been a shift in value relevance after SOX. An increase in value relevance is expected after SOX because the period preceding SOX is characterized by aggressive accounting and extremely overvalued firms.
Data collection
Sample of the study
Since the purpose of this research is to measure accounting quality before and after the enactment of the Sarbanes-Oxley Act, our sample is divided in a pre-and post-SOX period. The first consideration deals with the cut-off point for the post-SOX period. The SOX Act was enacted July 30, 2002, thus all observations after this date are classified as post-SOX. However, U.S. firms are allowed to have a broken book year which implies that not all financial statements for the year 2002 are subject to the SOX Act. Since the large majority of U.S. firms end their book year later than July 30, it is not possible to construct entirely even pre-and post-SOX samples sizes. Most of the 2002 observations are post-SOX therefore this year will be included as a post-SOX year. The minor observations which are pre-SOX are added to the pre-SOX sample which results in slightly larger pre-SOX samples. Nevertheless this is not expected to be a problem because of the fairly long sample period which will be discussed next.
In order to examine the second hypothesis, the post-SOX period should be of sufficient length; however it should not be too long because other exogenous effects could bias the results. Thus a period of 8 years, 1998-2005, was chosen, with reasonably equal sample lengths for pre-and post-SOX.
The data is obtained from the Compustat North America database. For the purposes of the third and fourth hypotheses two subsamples, for high and low technology firms, are necessary. The sample of technology firms is constructed from the NASDAQ-100 Index. The sample of non-technology firms is subsequently formed by firms listed in the S&P 100 Index, adjusted for firms already listed in the NASDAQ-100. Financial firms are excluded from the S&P sample because of their special financial structure.
Because the different accounting quality measures also require different variables to be available, the samples for testing the different hypotheses deviate little from each other. Table 1 provides an overview of the sample sizes for the different hypotheses.
Only firms for which data are available over the entire sample period for all the variables needed to calculate the quality measure are included in the final samples. Outliers are deleted manually by plotting the variables and screening the figures for unusual occurrences.
Research Results
Earnings Management
Descriptive results for the modified Jones-model are reported in table 2. As expected, for all the three sample compositions, the amount of mean discretionary accruals has declined after the enactment of SOX. It is interesting to notice that there is a difference in the degree of earnings management between technology and non-technology firms. Pre-SOX the degree of discretionary accruals is almost four times as large for technology firms as for non-technology firms, while this ratio had declined to less than three in the post-SOX period.
In table 3, panel A reports the results for the significance tests on the differences of the amount of mean discretionary accruals between the pre-and post-SOX period. The results for the t-tests, both assuming equal and unequal variances, show that the decrease in discretionary accruals is highly significant with p-values being less than 1% for all occurrences. These findings provide convincing evidence for a decrease in earnings management after SOX was enacted. It could however be that the pre-SOX observations are so much influenced by the internet-bubble that they result in a bias in the findings. Therefore an additional analysis is conducted with a sample period ranging from 2001 till 2003 to better isolate the SOX effect.
The results of this analysis are reported in panel B of Table 3 . As a result of the smaller sample sizes the test statistics are smaller, however they still point in the hypothesized direction and for the majority of occurrences they are significant at conventional levels.
Probably the most interesting finding from this additional analysis is that the decrease in earnings management is the least in both magnitude and significance for technology firms. One possible explanation for this occurrence is that the collapse of the dot-com bubble was an early eye-opener for firms active in the technology business. Therefore their financial statements for the fiscal year 2001 already incorporate an increase in accounting quality which is not yet experienced by non-technology firms because they were less subjected to the effects of the dot-com bubble.
Another important finding from this additional analysis is that the decrease in earnings management appears to be fairly sustainable. This conclusion is based on the fact that the mean discretionary accruals for the post-SOX period do not differ substantially between the 2002-2003 and 2002-2005 sample lengths. A statistical analysis comparing mean discretionary accruals in both periods, reported in table 4, also reveals that there is no statistical significant difference in the degree of discretionary accruals between these periods. Thus the decrease in earnings management is not of a transitory nature.
The cross-sectional difference in earnings management is also examined between technology firms and non-technology firms (see table 5 ). Not surprisingly the results show that the degree of earnings management is far greater for technology firms. All the differences are highly significant which implies that, ceteris paribus, firms in the technology sector have lower accounting quality on the earnings management measure.
Based on the different tests for the earnings management hypothesis it can unambiguously be concluded that the degree of earnings management has declined following SOX. For all the different sample compositions the decrease in earnings management is highly significant and this decrease turns out to be persistent in later years after SOX. Furthermore firms in the technology sector manage earnings to a higher degree than firms not active in this industry.
Conservatism
Panel A of table 6 shows that the signs of the important coefficients γ 2 and γ 3 are in the predicted directions. Unfortunately for the period 1998-2005 most coefficients are not significant at conventional levels. Only the increase in conditional conservatism in the post-SOX period for the sample based on non-technology firms is significant at the 1% level. Thus non-technology firms have become more asymmetrical conservative after SOX has been enacted. However this assertion does not hold for the sample of technology firms, probably because these firms were already relatively conservative prior to SOX. The coefficient on R*DR measures this level of conservatism in the pre-SOX period. Its value is 0.030 (0.15) which is smaller than the corresponding figure for the non-tech sample. Thus it can be concluded that technology firms are not very asymmetrically conservative and the enactment of SOX did not have a significant effect on this tendency.
Although the outcomes for the conservatism hypothesis point to the right direction, the statistical power is low. To obtain more powerful outcomes the sample period is shortened in an attempt to better isolate the effect of the SOX Act. Panel B of table 6 reports the results for the same model applied over the period [2000] [2001] [2002] [2003] . While the primary coefficients still point to the expected direction, the t-statistics have improved for five of the six coefficients. The coefficients for the merged sample are significant for both the decrease in the timeliness of good news and the increase in conditional conservatism. This provides evidence for an increase in both conservatism and conditional conservatism shortly after SOX. However the evidence on the separate samples is mixed. Whereas technology firms only experience a decrease in the timeliness of good news, non-technology firms only see an increase in the degree of conditional conservatism. Thus the aggregation of data for both types of firms again comes with a loss of information content.
The findings in Panel A and B of table 2 together would indicate that the increase in conservatism is not really sustainable because the statistical power decreases substantially with the increase of the sample length. An additional regression over the period [2000] [2001] [2002] [2003] [2004] [2005] (not displayed here) only partially confirms this thought. The findings for the non-technology sample indeed are insignificant; however the findings for the technology sample are significant as are those for the merged sample. This trend could be explained by the occurrence of the dot-com bubble and the disproportionate influence this had on firms in the technology sample. For this regression the pre-SOX period is composed of the fiscal year 2000 and 2001 that are likely to be highly influenced by the dot-com bubble, especially for technology based firms. Thus the increase in conservatism for those firms is probably highly associated with the collapse of the dot-com bubble and less with the enactment of the SOX Act.
Lastly, the degree of conservatism is compared between technology and non-technology firms. This is done by using the same model as above but now the dummy variable CERTI is replaced for the dummy variable TECH. This TECH variable is equal to 1 for firms which belong to the sample of technology firms. Based on the theory the expectation is that technology firms are more conservative (Kwon et al, 2006 In summary, the findings regarding the conservatism hypothesis are only partially as expected. Our findings indicate that there is an increase in conservatism shortly after the enactment of SOX for the entire sample. However this increase seems to be unsustainable in later years. Furthermore our analyses reveal that the aggregation of data comes with a loss in the information content since technology firms behave differently from non-technology firms when it comes to the application of conservatism. This difference is, though, not in the expected direction. Technology firms seem to be, ceteris paribus, less conservative than non-technology firms although this difference is not significant. Table 8 reports the main results for this hypothesis. For reasons of convenience the 2002 observations which are pre-SOX, which amount 4 and 2 for the NASDAQ and S&P samples respectively, are assigned to the 2001 sample year. This gives a better picture of the results than dividing the 2002 year in a pre-and post-SOX subsample and it is not influencing the results. Table 8 shows there is indeed a sharp increase in the explanatory power for the regression model after the enactment of SOX. For the technology sample this increase occurs largely immediately after the enactment of SOX, increases further the year thereafter and stays constant afterwards. It seems that firms in the non-technology sector incorporate the increase in value relevance not directly in the first year of SOX but they rather do this a year later. The findings for the merged sample are again in between those of the separate samples. In order to examine whether the increase in value relevance is statistically significant t-tests are conducted (see table  9 ). The outcomes show unambiguously that the value relevance for all the sample compositions is higher in the post-SOX period compared to the pre-SOX. All differences are statistically significant at conventional levels and this also holds if unequal variances are assumed. Taking into account that these tests are based on a low number of observations it can be concluded that these results provide very strong evidence for an increase in value relevance after SOX.
Value Relevance
The last test examines whether there is, ceteris paribus, a difference in value relevance between technology and non-technology firms (see Table 10 ). As figure 1 does suppose there is a statistical significant difference in value relevance between the two samples in the pre-SOX period but not in the post-SOX period. The comparison over the entire 1998-2005 period also results in insignificant outcomes. The findings in the pre-SOX period are inevitably influenced by the dot-com bubble and this effect was mostly experienced by technology firms. Therefore, for the comparison of value relevance between technology and non-technology more value is assigned to the post-SOX observations. The results in this period reveal that there is no difference in value relevance between the two types of firms.
Overall, the findings with respect to the value relevance hypothesis do confirm the expectation that value relevance has increased after SOX. The trend in the explanatory power over the sample period indicates strongly that there is an increase in value relevance over this period. This trend is further confirmed by t-tests which indicate that the increase in value relevance in the post-SOX period is highly significant. A comparison of value relevance between technology and non-technology firms reveals that these types of firm do not differ from each other on this accounting quality metric if the dot-com bubble period is left out of consideration.
Discussion -Conclusions
In general, our results provide evidence that the enactment of SOX has had a positive effect on accounting quality. This is especially evident regarding the earnings management and value relevance measures. In accordance with the study by Cohen et al. (2005) a significant decrease in the use of discretionary accruals after the enactment of SOX was found. Furthermore, the value relevance of accounting information has also increased significantly after SOX has been enacted.
The findings regarding the conservatism hypothesis are nevertheless less convincing. In contrast to Lobo and Zhou (2006) a significant increase in the relevant conservatism measures for the separate samples was not found. The only significant observations are reported for the complete sample over the period [2000] [2001] [2002] [2003] . This period coincides with the sample period of Lobo and Zhou (2006) who also use an aggregated sample. Our observations are in fact similar to those of Lobo and Zhou (2006) , however if the sample period is prolonged and subsequently decomposed the significance of the findings disappears. One possible explanation for this occurrence could be the explained trade-off which could exist between relevance and reliability. Although the concepts are not mutually exclusive this contrast could explain why the clear increase in value relevance is not accompanied by an increase in conservatism.
Since the results with respect to the conservatism hypothesis where neither significant nor consistent this accounting quality measure also fails the sustainability test. Nevertheless for the other measures there is convincing evidence to conclude that the increase in accounting quality has been sustainable. This outcome can help in the process of finding a justification for the high costs associated with initial SOX compliance. Because these costs are disproportionally born in the first year of compliance it is now possible to spread out these costs over multiple pos-SOX years because it has been proved that the positive effects have been persistent. This will result to lower average costs of SOX which can take away some of the critique associated with the high compliance costs.
Another remarkable finding is that technology firms behave differently on various aspect of accounting quality compared to non-technology firms, which implies that the aggregation of data leads to a loss of information content.
If for instance a sample of only S&P-100 firms was used without the exclusion of firms also listed in the NASDAQ-100 composition then the findings would have been different and probably more in the direction of the aggregate sample. Thereby interesting information could have stayed undetected.
Our examination has also revealed that technology firms employ a far greater degree of discretionary accruals implying that they manage earnings to a higher extent. This is not surprising since technology based firms engage in far more complex transactions and activities than non-technology firms, resulting to more complex accounting entries. Examples are the capitalization of development activities and licensing agreements. Experimental research has found evidence for the assertion that managers are more likely to manage earnings when the chance of detection and correction by auditors is smaller (Nelson et al., 2002) . This situation is more present at technology firms because of the higher complexity. This can be an explanation for the higher degree of earnings management found at technology firms.
The explanation provided above can also potentially explain why the findings of this research are contrary to those of Kwon et al. (2006) in relation to the conservatism hypothesis. Since technology firms are more difficult to audit they could manage earnings to a higher degree. In contrast to value relevance and conservatism, earnings management and conservatism are more complementary to each other from an accounting quality perspective, namely a lower degree of earnings management can be associated with a higher degree of conservatism. This occurs because earnings management is primarily used to meet targets or benchmarks, which implies that most earnings management is in a positive direction. However, conservatism implies just the contrary, namely that earnings should incorporate positive news more prudently than negative news. For this reason it is not surprising to find that technology firms, managing earnings to a much higher degree, seem to be less conservative in their earnings reporting.
Our analysis also indicates that in the post-SOX period there is almost no difference in value relevance between the two samples. This could be evidence of an undervaluation of technology firms in the post-SOX sample period. The explanation for this is that, ceteris paribus, the market value of technology firms are to a bigger extent based on intangible assets (e.g. Aboody and Lev, 1998; Kallapur and Kwan, 2004) . The recognition principles for intangibles are nevertheless much stricter than for tangible assets within the U.S GAAP. Thus, it would be logical that there is a smaller association between book values and market values for technology based firms. For the sample period this trend is only visible in the pre-SOX period but not in the post-SOX period. Therefore undervaluation of technology firms in the post-SOX period is a serious possibility which can potentially be explained as an excessive reaction by investors to the dot-com bubble.
The findings of our work can have several implications for future research. Almost all studies use a random sample of firms included in databases like Computstat North America. These databases consist of all types of firms including technology firms and financial institutions. While most research designs take into account the different accounting characteristics of financial institutions by excluding these firms from the sample, less effort is undertaken to control for the different accounting characteristics of technology based firms. The findings of this research have revealed that there are only slight differences in the reaction to the exogenous shock caused by the SOX Act when it comes to accounting quality. However our findings also indicate that there are cross-sectional differences in accounting quality between technology and non-technology firms. This implies that it can be beneficial for future research to control for these differences by conducting additional tests with adjusted sample compositions.
Another interesting outcome of our work is that the complementary accounting quality measures can conflict with each other. Previous studies have often assumed that all accounting quality measures are complementary to each other (e.g. Barth et al., 2008; Lang et al., 2003) . However, a critical evaluation of the underlying principles reveals that the conservatism and value relevance measures are not fully in line with each other. For future research on accounting quality this means that a careful analysis must be made between the scores on these different quality measures. Whether one of these measures must be preferred over the other depends partially on the perspective chosen. The advantages of higher conservatism, as formulated by Watts (2003) , accrue primarily to the stakeholders of the company, while higher value relevance is potentially more beneficial for shareholders alone. Thus, more weight should be assigned to these respective metrics based on the preference from a stakeholders or shareholders perspective.
Finally, our findings can be useful in the process of developing a decent regulatory reaction to the current crisis the financial world is suffering. Despite the great deal of critique on the SOX Act this paper provides empirical evidence for an increase in accounting quality which has also proved to be persistent. Unfortunately, these improvements have not been enough to prevent the current crisis. However, the partial success of previous financial market legislations could strengthen the lawmakers in their attempt to develop a reaction to the current crisis.
Study Limitations
The chosen research design is of course not free from limitations. The first major problem is that the sample period coincides with a period of heavy economic turmoil. Thus, exogenous factors have possibly an influence on the research results. However, the research design already partially controls for this effect. First of all, the subdivision of the sample in technology and non-technology firms creates the opportunity to investigate how firms which are less vulnerable to the dot-com bubble react to the SOX Act. The findings show that both samples react in the same way to the enactment of SOX. This provides evidence for the assertion that the effects which occur after the enactment of SOX are indeed, partially, contributable to the SOX Act. Furthermore, extra tests are conducted with a shorter pre-SOX period in an attempt to exclude the effects of the dot-com bubble. The results of these tests do not differ from the tests with longer pre-SOX periods.
Another problem with the investigation of the effects of the SOX Act is the enactment data of July 30, 2002 and the fact that U.S. firms are allowed to have a broken book year. This results in pre-and post-SOX samples which are not entirely even in the number of observations. The consequences of this are nevertheless minor; only a very small number of firm reports are before July and the total sample length is deemed as sufficient to neutralize the potential effects the slightly skewed division could have.
With the examination of accounting quality the use of proxies is unavoidable. Implicit to the use of proxies is that they are not free from ambiguity and this creates the next limitation because our conclusions are only based on these proxies. So the use of erroneous proxies could also lead to incorrect conclusions. This problem is partially solved by using multiple measures of accounting quality. Besides, the measures used in our work are already extensively applied in other studies on accounting quality. This increases our confidence in these models as proxies for accounting quality.
The distinction between technology firms and firms which do not belong to this category can not be made entirely objectively. This is inherent to the fact that there is no uniform definition of what is exactly a technology firm. Taking the NASDAQ-100 index as the sample for technology firms is nevertheless an adequate way to distinguish between the types of firms because the listing requirements of the NASDAQ are fairly strict. Together with the fact that the respective samples are of sufficient length this should result in two samples which differ substantially from each other. Our findings do confirm this thought. 
